December 1982 


Journ. Jap. Bot. Vol. 57 No. 12 


353 


Youji Shigenobu* : Cytological relationship between 
Swertia bimaculata and S. swertopsis 

lift nn *: t rtf / vv tvs s * vv 

Swertia bimaculata (Sieb. et Zucc.) Hook, et Thoms, is widely distributed 
in Hokkaido, Honshu, Shikoku and Kyushu in Japan and is commonly found on 
the wet and open places of hills and mountains. On the other hand, according 
to Satake (1947), Hara (1948) and Ohwi (1978), S. swertopsis Makino is reported 
to occur in the recesses of mountains west of Izu in Honshu, Shikoku and 
Kyushu in Japan. This paper deals with karyotype and habitat analyses in 
two species mentioned above. 

Materials and methods Swertia bimaculata was collected at six localities 
in Kochi Prefecture and two localities in Hiroshima Prefecture. S. swertopsis 
was collected near the top of Mt. Dogamori in Kochi Pref. These localities 
are shown in Tab. 1. All these plants were grown in pots in the Botanical 
Gardens, Faculty of Science, Hiroshima University or College of Child Develop¬ 
ment, Kochi Women’s University. For the observation of chromosome root 
tips were pretreated with 0.002 M 8-hydroxyquinoline for 3 hr at about 10°C 
and fixed in modified Carnoy’s fluid (99% ethanol: chloroform: glacial acetic 
acid = 2: 1: 1) for over 24 hr at about 10°C. The fixed root tips were treated 
with 45% acetic acid for 15 min at about 10°C, hydrolyzed in mixture of IN 
HC1 and 45% acetic acid (2:1) for 15 sec at 60°C, and stained with 2% aceto- 
orcein for 20 min. Stained root tips were squashed. Voucher specimens are 
deposited in the Herbarium of the Botanical Institute of Hiroshima University. 

Observations 

1) Swertia bimaculata (Sieb. et Zucc.) Hook, et Thoms. The habitat of 
plants found in Fuji-no-kawa was an open place around a forest upon which 
the direct sun-light fell several hours a day and water of a mountain stream 
poured to the plants, or there was a moisture even in the dry season like the 
other seven habitats. The habitats of S. bimaculata in Kochi Pref. were 
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Tab. 1. Localities and chromosome numbers of 




Swertia bimaculata and S. 

swertopsis. 



Species 

Localities where specimens 
were collected 

No. of plants 
investigated 

Chromosome 
number (2n) 

s. 

bimaculata 

Fuji-no-kawa, Nishitosa-mura, 
Kochi Pref. 

5 

26 



Mt. Yokokura, Ochi-machi, 
Kochi Pref. 

4 

26 



Ginzenii, Kochi, Kochi 

Pref. 

2 

26 



Misato, Kochi, Kochi 

Pref. 

2 

26 



Hokigamine, Tosayamada- 
machi, Kochi Pref. 

2 

26 



Nanagawa, Umaji-mura, 

Kochi Pref. 

1 

26 



Nukushina, Hiroshima, 
Hiroshima Pref. 

2 

26 



Mt. Shinnyu, Togochi-machi, 
Hiroshima Pref. 

3 

26 

5. 

swertopsis 

Mt. Dogamori, Nishitosa- 
mura, Kochi Pref. 

14 

52 


situated at rather low elevations, that is, 20-400 m above the sea level. The 
soil where S. bimaculata was growing was sandy and included gravels. 

Twenty-one plants shown in Tab. 1 were used for the chromosome obser¬ 
vation. Morphological features of foliage leaves, flowers and stems of these 
plants were considered to be quite normal. Chromosome number in the somatic 
cells of all these plants was 2n = 26 in the mitotic metaphase (Fig. 2A). At 
metaphse, 2n = 26 chromosomes varied gradually from approximately 3.0 /am to 
2.1 /am in length. The position of centromere of each individual chromosome 
was median or submedian. The chromosome complement was categorized to be 
symmetric karyotype in arm ratio. Satellites were found in four chromosomes 
which were medium in length. 

2) Swertia swertopsis Makino. The present species is widely distributed 
in forests of Chamaecyparis obtusa at mountain side. It was found at the ele¬ 
vation about 700 m on Mt. Dogamori (Fig. 1). The soil where S. swertopsis 
was growing was dark brown in color and included brittle breccia. There 
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Fig. 1. The vertical distribution of Szvertia bimaculata (O), 2n = 26, and S. szvertopsi* 
(@), 2n = 52, on Mt. Dogamori (857 m), Kochi Pref. 


were no mountain stream and no standing water near the plants of S. swertopsis. 
ItTwas quite dark because of the low intensity of radiation around these plants. 

Fourteen plants of S. sivertopsis were used for the chromosome observation. 
Morphological features of foliage leaves, flowers and stems of all these plants 
were normal. The chromosome number in the somatic cell was counted to be 
2n = 52 in the mitotic metaphase (Fig. 2B). At metaphase, 2n = 52 chromosomes 
varied gradually from approximately 2.8 pm to 1.4 pm in length, and the posi¬ 
tion of centromere of each chromosome was median or submedian. The chro¬ 
mosomes at metaphase were found to be of the symmetric arm ratio. Satellites 
were found in two chromosomes. 

Discussion In the present paper, 2n = 26 chromosome number of S. bimacu¬ 
lata (Wada 1955, 1966; Sharma & Sarkar 1971) was verified and 2n = 52 chro¬ 
mosome number was reported for 5. swertopsis for the first time. In meta¬ 
phase, the chromosomes of S. swertopsis were a little smaller than those of S. 
bimaculata. On the other hand, satellited chromosomes were 2 in S. swertopsis, 
whereas they were 4 in S. bimaculata. However, these two species have 
similar karyomorphological features because of the gradual variation in chro- 
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Fig. 2. Photomicrographs of somatic chromosomes at mitotic metaphase in two species 
of Swertia. A. S. bimaculata, 2n = 26. B. S. swertopsis , 2n = 52. Bar indicates 

3 (ira. 


mosome length and the symmetric arm-ratio. Thus, S. bimaculata can be 
considered to be a diploid and S. swertopsis as a tetraploid, the basic number 
in these two species being x = 13. 

As shown in Fig. 1, 5. bimaculata was growing in open wet places along 
the edges of the forests and at comparatively low elevations, whereas 5. swer¬ 
topsis was growing in dark place under the forest of Chamaecyparis obtusa in 
the recesses of mountains and at higher elevations than those of S. bimaculata. 
It may be considered that these two species have been differentiated at a little 
different habitats respectively. 


I wish to thank Dr. R. Tanaka, Prof, of Botany, Hiroshima University, for 
his valuable guidance and kind suggestions during the course of this research. 
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